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(54) MULTILAYER FUEL TUBE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a thermoplastic 
resin multilayer fuel tube having excellent chemical 
resistance and permeation preventiveness for gasoline, 
alcohol gasoline or sour gasoline, excellent flexibility 
as a tube, and high adhesive strength between resin 
layers. 



thermoplastic resin. At least one of the layers is 
formed of polyphenylene sulfide resin composition 
obtained by blending (B) 10 to 150 pts.wt. of at least 
one type of functional group-containing thermoplastic 
resin having at least one type or more bond or 
functional group selected from amide bond, ester bond, 
urethane bond, carboxyl group, acid anhydride and epoxy 
group with (A) 100 pts.wt. of polyphenylene sulfide 
resin, and the other layers are each formed of (D) 
thermoplastic resin except polyphenylene sulfide resin. 



SOLUTION: The multilayer fuel tube is a multilayer tube COPYRIGHT: (C)1998,JPO 
obtained by laminating a plurality of layers made of 
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(57) 

(A) TKy 7 msgi 0 oaa^a5<-*f 

L, (B) T5 KS^-g-. W^? >'if£-a-, 

*fRi^TaH4<»Sg<0'>/^ <i:t>ia4: 10-150 SfflSP 

ie-g-LT/^Sz-j^y 7:i.=U'v;^>'i'7-c vmmmm^i^ii^ 
b^£'o. t(om<DmmmA^. (d) /-^y 
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1 

(A) jKU 7 K«*Jlil 0 0ifiSi5J-*f 

*^"Tffit41»flgco'>* <i:tiaS: 10-150 SSlas 

iB-g-LT/iSj^y Yi^mmm^isof)^ 
I§t*^2] (D) 5fey Kfijfli 

tt^®fi^aittl»|g;i^ -VVi/^.l 5000kg/cm 

it:*^l *frH2|E®<0#g=f'2g^J^ffljKy T'aic^^V'V 20 

Sr!«F»i:-t-5K*« 1 ~ 3 09V^i*i^*» l ^K^co^Sf 

^figJI^ffl tK y 7 31 = u v;^/V7 ^ KfiJfliM^ftiKio 

[fs*3S5] (B) ■smm^mm,^m.{±mm7ii. 
yr5K«j3i, 7Ky3:;^^/naj!§x ^y •?^^vflj)ii. 

m^me} ^ttJKy^^-U'P'^'vmWflgjss, (B 30 

:^y'^ut^ ^mm^^ t-r^:^r^^ ^>m^mm^:=t- ^ y 

y r 5 vmrn. /-j^ y ^ y i^«fl&>6^ 

P>i®«HyS:'>/i < i: t 1 a t . y :^ u 7 

mti:. l/'2~2/lcDMfiit;-CJS^bfcjg-&ife-efc 
5 r i: Srl^m t -r Sft*« 1 ~ 6 <D^^-ri^;i> l «IE46© 

^S^?£fg^^-:^o 40 

m^. (A) j^y 7ai=u^';^/w7-<' mflgi o oas 

gPli^fL-^ ^hK (C) ^yv'v'/wS. ;<;/i-/}?^v'yi' 

9 1 (D) ^sfMi^mmiK /-K y T 5 k« 

*!RF^Si:■r5iS*«l~8ro^^r^^-4^l«fE«few^®«l 50 
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[000 1] 
[0 0 0 2j 

10 0 0 31 /i/4-T-t., ***:jKyT5 K^flgf*. g» 
*/iifiT/W3— /w;^f y y vwSiaB&Jt*t{j:*f LTtt+^J- 

[00041 ^VTS. h'mm^cr~-y(Dmnmcomm^ 
ihtiSrefeft-rs^&jfei: uTtt, jKyr§ mflgjcBifsfjft 

[00051 -Tife^P**. ^ y T 5 m)igJCBi|Sf»<?5iSia 
ga^ps-l 8 2 5 3 8^^«{i;^$*LTV>S®C!R7s'^ 

[00 0 61 *yt. /-Kyrs: magi:. MSiisF*o?jgiat4 

Ttt, 0iJ^fi!t#P,l¥6 - 2 3 8 8 4 3 -^-iit^J^l^^HT 

\'^^\^mA^y'ymmm. m^mi^^'Ky-ymmm. ^^y 

3feW'i|#^¥6-2 3 9 3 0^-i!5:ffijr;^^ixrv^5 

y T 5 K<»flg£A^co/>/i < t ii-mi^^ y ^p'^^^/i'ia 
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10 0 0 71 — /Ky 7 3i::^L'i/>!./l'7^- Ffijfli {U 

nisi*, itlSEJSmfttt^ ii«f!tti3j;05«^#i4^*ifisffi 

d^uysitf ?g^?l^*^^s^;s^ t^y^w-Q- 9 8 6 7 3 ^^/^ 

[0 0 0 8] Ld^L. P P s^tflgcol^^&fiicJI^Wtt, fife 
[0 0 0 91 

I^W«s«P»L.J;5i:-t-5^1 ^r-c. pps«J!gro 

iittti:, jpyr? K^<t«g. «afii4^y^x7^/HSflgifei:* 

[0 0 101 L;4»L. V p smmmtm.(omnm.'&mm 
[0 0 1 11 ^(Dt^ib\z.^ ppsmmmtm-^m^mm 

^« P P S ItfflSe i: >K y :a- V 7 ^ :^«lMBe t Sr««^S: 
;frUTag^F-a:fc«S«it#:;iS. #ffi¥5 - 1 9 3 0 6 
0^«/jr^{c:J;«9«^$tvrv>S;ds. S«®Sr^«E$ 

[0 0 121 Ly5:;S5oT, *^eq»B6<]»*, ;i?fyyi/. 
[0 0 131 

[sjasrfli«t-r-sfc«?)ro#®i *«w«e>tt, pps«t 

ttlSJliSrltJefiia^ Lfc P P S *l»flgia^i»)Srfflv ^5 r 
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2r{c:J;or, p p si»flgcot)0;^y y y rtiirf^^ 

[00 14] {X) m-^m.\^mmf)-h^i^^w:<Dm^m 

:SS, (A) sKy :7 3i=.w>';^/U7^' Kfijflgl 0 ofifigB 
lc>!*L. (B) T5 Kife^, ^;^x/i'i^-a-> I^i^iS'Vife 

«-&*?!a^MSIffflg<o^J;>/i <i:fciaSrio~i50« 
SWia^LT/*5j}?y = K^Wflgift^ 

^*^b/it). ^(^ft!iromBg^^5, (D) Tjfy^zn^uv 
m)!gti^<^)SftWaH4«fflg*^ e> i& 5 r Srltm 

[0 0 15] (2) (D) d^y :7:t::iw:/;^/W7-i' K<S 
^ieA;?l-<DfgipIiH4M)!g;i5, ir>j5^*l 5 O O O k g/c 

(1) fE«w#^4'^^?Kffld?y 7ni=i^v;^/w:7-f K 
20 ^SflgiSfigiKlc 

[0 0 16] (3) (A) /-J^y 7 3^=U>;^/1':7^' 

S±IE (1) *;fcfi (2) lEiiro^etf^fiKJ^ffl^y 7 

[0 0 17] (4) 3i7K^i/S;d5>^y v'v'/wST-fc-Sr 
i:?:i|tmt-rs±IE (i) ~ (3) f2«<^?^®4'^fia?l^ 

[0 0 18] (5) (B) 'g-tiS^WflR^iHil^iig;*^, 

y T 5 vmm. y ^^^T^/nsag. :^V'>^^>m 

30 JIM, *JJ;V^f4jKy;t-u7-r >'^«flg;0»p>iltfixfcil?/i 
< ir-blflt-efeSrirSrit^lSir-rSJilB (1) ~ (4) 

[0019] (6) ^ttjKy;*-^7^-i^^ffiflg;iS, (B 
') a— i^U'^-^^'^ra, /3 — ^fiSRlKa) ^^/l^i^i^/l^^i 

-i'>'m*a[^(^T-fc5ri:Sri|t®i:-r6-hlS (5) IE« 

[ o 0 2 0 J ( 7 ) (B) -^mm^miifi^mmmmAK 

y r 5 h'mm. /-k y 3i;^7^/i-mHg, y >'mm 

40 ;d-b]Umfc/>/i< t lai:, ^{^^V 

mmti:. i/2~2/ic5figH:T?is-^Lfc}i^if&-e 
*>Sri:S:!RftSi-f5-hfE (l) ~ (6) fE««>#S«S 

[0 0 2 1] (8) :!Ky ^i^u^^^^/u^-f K^^tBgite 
fiK!Ki;JS> (A) ;Ky P'3i=ui^;^/i'P'-i' mflgi 0 OS 
»SfPtS*L, SbJi (c) rye^i^/v-S, 

^*l*i^SSr-g-^rL/iV^^7;^ h-^— Sr 5 OfifiSiS 
WT^^-t-Sr i:^i|*jti:-t-S±IS (1) ~ (7) iE« 

50 [00 2 21 (9) (D) ?8iWaitt«J!g*S, Jl?yr5 K 
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t^ii^mt-ri>±ts, (1) ~ (8) lattro^sj^^sf^o. 

[0 0 2 31 (1 O) rt^^Kffl^^-^i: LTfflV^S 
[0 0 2 41 

So 

[00 251 ^^W-rffiffl-rS (A) P P SWflgtt. T 

*u<»*9 o*/w%ieA±-^tpfi-a-{*:-e*>f?. Tum'om 

[0 0 2 6] 

Uti] * 
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*— PPSltflgt br»*. #<5^Bg4 5-3 3 6 8^ 
/h^V^a^ftci:, 4!!tBS 5 2 - 1 2 2 4 0^^ait?ft^ 

m^'f-mcom'^t^^iifTiih'o . mm!^^^BS4 5-336 

8-^<2i^fa«co:J^feT-#P>4xfca^ft:{c:*3V>T«. »^ 
10 [0 0 2 71 *^eq|c:*3V^Tf3:. ^^A^^£i>:)jm^X'on 

So 

[0 0 2 81 *fe> (A) PPSmflgtts -tWi^^jSL 
[0 0 2 91 

[<b2l 



•figrsh -e0-sh 



^^mx-m^^^ (A) pps^tflgiA, ifsM-^xs^-- 

[00 3 0] ±|EW®e7k^?e?}5t#*!!;a^^fi& 9 
ff^tiS'OXh^o ■rti:t>1b. *^MT-PPSWJ!gwK7k 40 
)g^Ki5fc^^^0.a^cffl^^S®5i: urn. P P s<»flg^5><!?-r 

sf^fflSrWb*v^'^>©-c$>tt^^#^i«!ll5Btt/rf:<, mm. 

mm. v^^m. mm. ^®f*5j;u57°ctvw^/<ci:' 
A^mifhti. ^j:A^X'i>mmi^xxfmmr^^'o»^i.<m 
\'^htmi>A^. mm(r>xo^£PPsmm^^m. 

[0 0 3 1] i6*®jKi5Ejf^ii!ia<^):^ifett. ^(T^TK^fKJr 
PPsmflg^S«1tL*5/*i:*o;^fe;d5*)9. !e^^5^^iJ; 

ftg&S:fflV'>-&4i'g-. pH4ro*^^Sr8 0~9 Ot; 50 



(iApfiftbfe^^ji. pps<»sg«a5k*s«b. 3o^mm. 

nfeP P SfiJ)!gtt«ebTVN6®f4fctt4e/i^Srifea6«J 
[0 0 3 2] ^MSJriSPPSW 
[0 0 3 31 * jt . fi;^i5fei^«!,S«rff i^C 5 ^-g-^gciT) t 

MflgsrfRiTK^ia-rsjcfcfcioTtt. m7k<DmM^i o o 
tai 5 o'ctii, l< »ii 7 o'cgi±t-r.5r 

ir^^nST-fcO, 1 O Ot^^-CJiPPS^^flgcT^jifSL 
(00341 *«M<DjR7KJ*j^«ia{c:j:S P P s«t)ig«> 
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ii;^. Tki y h/W;i^L. p p saag2 o o gJ^A 

[0 0 3 5] w^it^^m<Dm'mmt,^mm<Dji^m\t. 
v^5«•«l^^Ri: uTf*. p p smm^^mt^wmfi:if 

XN*— ^ n 71/^^5? V, n/U'^^'-e^^^/^ifcT^j/NCiy^- 
^^gSE. /^^y—jv^ oc^y^/K :7"t2x^y^/K ^iJ^ 
/K ^^^^/—/K ^^t^^^^y^— /K ^tifu 30 

ij/^yn^/v^ 7}f y :/afc**uv^y /v/^iroT/v=' — 

[0 0 3 71 mmmm\^^hmi^:^&t ltj*. 

Hid J: «9 m'SLmn^ti\^m^'rh r <b nffigT-fc^^o 

[00381 mmmm-c p p s «flgs:«fei^-r -s^^^^jt}^ 
5 o*C(^)i5fe}^m**c+4>*^a*;55^bnso 

[0 0 3 91 ff;^i^S§1^T% ^^^i53^co^^«± 
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[004 01 fi^t:icfc'9^^LfcPPSl»flg^W^^^ 

[0 0 4 ii *^?^T*fflvNe>tv5 (A) ppsmmcom 
smm\^t<\cmm^j:<. E^-rs (b) nmm^mm 

^ffitt*»fl&*3J:t/ (c) ^(7><lJi<^|?RprMtt«llii:Jli»;d5 
i^t^X^hi>^. ii^(i3 2 Ot:. iiry^»fit*l Osec 'HC 

i3it6^i»*fe*;&5 100-10, 000 7}^>r :^<oh(03(t^ 

[0 0 4 21 ;*:^p>gT*fflv^-5 (B) '^mm^^^hm'^ 

f^^Kyr^ K«»flg. t&fp>i^y^;^x/i-«jfli. 4fy ^^u^ 
[0 0 4 31 rrT% TKyr 5 mJig^fi. r^/m. 

^ ^ ^ A fc5 V >f^i;?T ^ ^ >^;^7/W7K^^/®^^^yc ^ 

0lli:LT(*. e-'T^y^::f^>'Wt. il— T^yi>v 
y=;«7>^®?. 1 2— r ^7 Kt=;<7^^^. /^"^r ^/;^^/^' 
5:^^, KT=';^7y ^i/>^t^r 5: 2, 2, 4-/2, 
4, 4— hy y^/l^^^1^y^^'>'^^T^:/. 5— y^ 

>5^t3^dei^:/, 1, 4 — fc*;^ (T^yy^/i^) v^^j^n^ 
1— T^y — 3— T^y y^yt-— 3, 5, 5 — 
hv ^'^/i^iy^ti^^'9->'. if;^ (4— r^yi^^t3^ 
^^ri^/v-) y^>^. if;^ (3— y^/v— 4— T^y->>5^n 
^^s^/v) y^^^^, 2, 2 — (4— y v-^J^ 

r5:yac^/wt'^^i^w^if<^>flgjlSS5. nmm. ^ 

^yy^/i^SSt. 2— iJ' an 7=^1^:7 2— y^/i-x 

1^:7 ^/ug^, 5— y^/i->r y:7^/wg^, 5— ^hye^A 
i^3|sf;^>^^K«$tb6^yT^ K4^^7j^y-7*/cfi=i4^y 
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[0 0 4 4] *^K^c^ov^T. t<\:immt^^vr^h^ 

mmt\^X\'X^ ;Ky;^:/nT^ K (^-f n:/6) . 
^:^1^^^l^>'ri^/^*^ K (-^^n V6 6) , ^V'rh 

^u>±y<:fy^ K n>^6 10). /Ky-^^1^;^^ 

u:y Kt=';^7 5: K (-^^ r2:yei 2) . /K y Ky=';«; ^ 
K (^>(x2:yi 2) . ^y ^i^^1o:yr^ Y (^^^^^ 

1 1) . 7Ky-^^1^7«^i/VT-i/:7^7i-T^ K i^-^n 
>'6T) , /-Ky ^v^y l/^^Tv?^^'^ K (^4^>XV 

MfbStTb^. 1. 5-7. ocDnm. mc2. 0-6. 5 

[0 0 4 6] :i:ixmmi'^yf^V^:^y'/i^mmt 

:^/i-:^>^m t mmmi^:!t—/i- 1 y 

^-ffi^irLTfi. Tif^-O-®^. ^y<i^>^m. Ti^lfl^ 

[0 0 4 7] *:«MT«£ffl-t-^*f*bV>;^?yai>^^/KO 
«aji:LTfi. /1fy:3i^u:/'7-w:7^u— 7Ky:7"nt' 

y^:^-th;^^l^:/7=-l^:7^lx— 3t?y V^n-^^rVl^ 

^>ii*^c^««e^^«^*-r ^ y i/^-'T^ 1^:7 

[0 0 4 81 me>'-Ky^:^r-/w«JJi&. 4'T*t^ff*b< 

*5j:U^*a'&'7Kyrn;^^/i.oa^^{::fi 
1$(-**JISM<. 0. 5%;^/wh>7nn:7 3iy— 

2 5*C-CiBl^b;feffi*f3ttft^5o. 5 --2. 5(7)f6H, «F 
(dO. 8-2. 0(^®E|cotO;a5^J4Lv\ 4fc. 4^y 

»l<, 0. 5%;^/l^h:^^na7^y— /^^?fie^2 5t:T* 
aiJ^Lfc11l8iK«;65 0. 54-1. 5<?5®IS. #{C0. 
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6 — 1 . 2 0®fflco^)0^;55^^ LV\ 

[0 0 4 91 rrT-i£ffl-r^>Ky 
^Ky-ry^/T^-^i:i^;?^-/l-;^^e>/^^m^^ts^fl^ 

T-fci9. ^y^y->T^-h(^:&flc0iJi:LT^i. 2, 4 

- h y i/>^v^-f y v-T^— -^^f-p<^i^>^v^^ y>- 
4' -v^:7ai::^7U7^^5':/^;?>r yv^T-^-h/^if;i>5Wfe 

/ufi:iftii^h^j:^h(^t^. «#O*«s:0iji: lt«. >Ky 
:;^-drV:7'n t^uv^y =1— /V, >Ky (;^^iy>^P t:° 
>-) jKy ry^i— /K 4^y (;<^^^> 

:7'^i^:^) >5^y='-/K *3<tU5/-Ky (:t^iyr-h^?^'f^ 

-So 

[0 0 5 01 rtbb^Ky /l^y 

^^JPm/rfrv^;$^ ii^2 2 ot:, ^^/um^M&i o/s e c 

20 1000 — 100000 /K-f X(^fc 

[0 0 5 11 rrT-fflv^^>i^'5^t^4^y:^^/y 

[0 0 5 2] ^/j^^i/s-^^Tjf y :^w:7^ i^mm-^t^t 

[0 0 5 31 :i^/i^^^iy/i^m. mmAai^m^^^^^:^ 

[0 0 5 4] ::ixbo^ttjKy:^i/>^^>- 
<»J!g<?^5*>-Ct. (B') a-:^l^:7^>'ta. j3 

40 [0 0 5 5] r:n-T?. ^tt:^i^:7^>'^<»flg(^^y-x'— 
^55'OloT-fc5a-::^ix:7>f i^<;:>;g:(^efJi: LTfi. 
^uv, :7^nb:'lxi^^ 1^ 4 — ^^/u-^^/t":/ 

-1, ^=^-fe>^l. 7=-fe^>--l, iSctU^;^^^^^^"- 1 

So ^ttbfi2a«Jbl^NFt--(£ffl"rsr i: t>T*# 

So 

[0 0 5 6] m^:^^:y^>^mmm<oixmmxh 

o y yiy/\^^ y-fvt^ h^^^ ^f4/-K y;^uy^^^^ 
50 fi^(^{;ii3tts^y-^-^$>-t?fcSa. jS-^fiaSJ^iT 
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h y) . Mci^mia-iTi' V j\^m^)) -^-j/v^ 7« ^ y j^m (00571 

CH*-C-C-0-CHj-CH-CH, 

. I " \/ 
R O O 



[0 0 5 8] a— >-*Jj;D«a. ^ — ^^ft^<^ 
W^S-a-Sf*, l~50Sfi%, »*L<»*3~40* 

So 

[0 0 5 91 *^W{-*3v^T, -:^a>mmm^jf^^-t^ 
p p s wflgffl^ifejjiistt 5#«j!g<^iB-a'W-a'«, (A) 
p p s «flg 1 o 0 m&mcM (B) •smm^mmn 
m{±mm (b) d-b^fiixfc'>/i< i; t la^i o~i 

5 0fia:gp, iff*L<«4 o~i 3 ofifigp, $bJe:$f 
*L<tt60~120 fifila5<?5$iH-Cfc 9,10 M.&U 30 

*S§-ett, pps«J!gimfife«&;?i^b^iS^t(fi,cD^<^«« 

[0 0 6 01 Jfe*?, Ji|HPPSWfliiB^«l(-*3V>-C«, 

(A) ppsmj!g»i*fL, (B) 'smm^mm^m{±m 

timat. (A) ppsitflgciia^-rs (b) -^ggs^ 40 
^m^m\^mm%:. ^Kyr? Ki»j5g, ^^/-Ky^i^^T^/w 

(w^fejr (b') ^yv-v'yuS, ;*/V3j?=3fV/uS, *5J: 

[00 6 ii r<o»^ii*s»t5^yT5 mag, 'Ky:^ 

;^7">'i'«fflg*j J:u5>Ky 5- 1^^ >'flJJlgA»p,SfmybiJ?*< 50 



WKtfcfi, l/2~2/l (fifiJt) ro«SHdS»*L 

[0 0 6 21 *^eg{C*SV>Tf*, P P SWflgffi^#)iw*f 
b, ^e>Jj:i6J^S»i<£;CT (c) ^y-^t^'/PK, 

^x/v-S, m«7k#iSS:^*L/iV^^7;=^ h-^— ^WfflL 
Tia-^-r-5ii;*5•r'#, r<^®-&(c:«p p s^tflgwfftii 

[0 0 6 31 (c) ^y~>v'/i'S, 

■So 

[0 0 6 4] ;?Ky ;^l^7^>'^3i^;?^ h'x'— 

:/>5^v?^>'-r^yn^hy/v*fi^(^^, ;^<y-ry 
- ^ ^ V— :/ i^ni V — ;^ ^ ^^^tfi-g^ft^i^ <fc 5 ^ 

y/w®& t -y'^/i'^M'g^ft:. cn^i^v- 

y/i.g^:n^/i.^l[ 
y/Wign-:^^/P*S^«:, ::q^u>'-p«^ 

^ y /i-^ t - y^^/v-^a-g^fls:. uy-- 7« ^ ^ y /i-K 
T:?^ y/^®^7<^/^-T^ y n^hy/i^^fi-g^fic, p<^r 
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f^/W-Ti? y nri b y/U^a-a-i*:, P< ^ T ^ y /W®?^ 

/u-r^j' y n= hy>'^**■a•^:^eif<^? r^'y/w 

^3i;:^7^/u-T^ y h y/v*fi-^ft:*3j;U«±xficc>:;^ 
^v'aiv-T^ y ct- h y/u*ft-^<*:/j:ifx>sW?jn 

[0 0 6 7] (C) h-r— Srffiv>54i-g'CO, ^<r> 

$fii^eifl-&stt. (A) p p sii^flga^i^i o oasas lo 
i^WLT, sosagisijiT, iiffcii o~5 oaasfpcojs 

[00 68] *^W^Ct3V^T. P P S afBiiftj^^) t roigf 

e{c:fflVNe,H-5 (D) PPS1»flg£A^<D|^pIM14ffiJ!gir 

UTii. jKyr^KWi, 7Ky:^^x/i'«flg. jKyiJ'u- 

iS'vWflg. *5J:Ut;i«y;d-U7^'>-«))g;5:>bi®»itufcil>/i 
<h%\ a^s^f-f t>H, rtuP>«-^>'^^;iS 1 5 0 0 0 
k g / c m' |JAT> Itlr 1 2000kg/cm' J^T<^ 

[0 0 6 91 (D) mnw&'mm<r>^^^^^ii^ 1500 

0 k g/c ^ffi;t5a-&<-fi, LXO>m 
[O 0 7 O] i'>'^^CDa!|:ef*ASTM D 6 3 8 i;i L 

[0 0 7 11 rr^, (D) m^mmmmff>oib. ^j^y 

agt*. ±ia (B) i:bTItt?gL^f^WfflttmJ!ii:l|«-r 30 

[0 0 7 21 ;l:l-efflv^5d<y3^^'7-^• vi^flit 
LTtt. ^^yzn^i^i^, 7Ky7°o t-u-:/, :^^'fb7Ky^ 

IS^fkjKy fuv, *3j;U?sKy p<5^/w^>' 

[0 0 7 3] j'^iB, ±fEPPSi|»fli®fifi;i^d^C/^S®jr 
^*tv5 (B) WffiS^^flft^ffitt^^flgi:, i6L(om^m 

fiK-rs (D) fKi^ffltt«j)igi:»i. ^j^tf. sKyr^ m 
j!g{::«»jsr t tit£. ±SB p p s mmm^i^m i^isn i, 
(B ) ■^mm^mmsim^^mmTi^yi^ y r $ mmr-fcix 40 
^SrmKi^n^ (D) i^^igi4i^fltti^s<^5Ky r 5 

KttfflgT-fc5ffi^^t>-frTfc5 r t ;is, #«J!gSFr8ieiS 

>i^yT5 K<»flgO^T-'J>. Mx.fiPPS<»flgte 
Bg4&@(c*3(t^ (B) -i-tg^^^-f^^aiti^flg^dS-^-r D 

i^6T-fctttf, (D) (om^m^mm-^-y-^ri^ex-i) 

[0 0 7 4] -^tLT, *^M{i*5V^-Ctt. ±iePPSfiJ 50 
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mm^m^. (b) -i-tgs^wfsa^aittWflgwp^x^sK 

yr? h'mm. tafpjKy^>^7^/niitflg*3j:u«^y -^^^ 

^OTg<75'>/^< 1 1 ia^r> (B ' ) ^t4jKy:^U-7-i' 
^^<»flgi:*WfflLTga-a-rs:ii:{;iJ:'9. (D) 

[0 0 7 5] ^ib{-. ^^e^T'ffiV^S (A) PPSfiJflg 

t. (B) ftBS^WfRi^ffittW/ig, *5j;t;fij<iUir£;i:: 
TBa^$ix5 (C) ^7;'^ h-v-d>P>/^-5PPS«fJigiiia 
fig;^. *3J:t)«rtv{;ia^$-y:2) (d) fRiWiHiffiSg^J- 

;<7;^yv, ^mD'^it-^'m^iif'^i^&mm. mm 

[00 7 6] ^^m\^iii-y^ p p smflgsu^i^cDPSi:*- 
fe. o*«? (A) pps«jiigjc*fL-c. (B) "^mm^ 

[0 0 7 7] tLt^\-s.. ^hii^zubm^fm-^mx-wL-^ 
[0 0 7 8] ^mm<o0mmn^^-yff>mm:^m\^-:> 

«-i^<^l^fiOjfm«J;i!)Jf Lta$^^fc^(a19flg?^> -o(^) 
[0 0 7 9] ;'j;*5. SejeJl±0^g^^igi4^P>/^S#a^ 

[0 0 8 0] :^mm(D^mmn^^-y\^isn^pps 
mmms&^t (d) i^Bigitt«*flgwsit^i*. ppsia 
m(omm&m:m:kmi:imm^^?>t^>i>\^. p p s:^jig 

iBliK«»*»t>*5giSSrtS. (D) flR^aH4«)»«*s^e 

J;<. ^fe>i;:tt3e<^®^(it't'Pt3«i: LT^sr^^;^)»<o^» 

[0 0 8 1] i>^< hx:^j:i>:^^m<D^mmn^^-y 
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[0 0 8 2] 

[0 0 8 3] }£iT(omMmisxxfitmm\c:tsn^ 
mm<D^^ Tia^f^TM s o&mwm^ 

(g f /I Omm) SrSJ^biTcio 

[0 0 8 6] >f . ^^Sa* : 1 0 mm/m i n 

-r;^ h t'— ;^1h^X : Jig 5 mm, : 1 0 Omm 

[;^y y >^®iStt] — >^5r3 o cm{;i;^7-/ hbfc^ 

^fls:oS«^a'J^b. ^g^^3L->^Sr4 0^(7>;^- 
[0 0 8 6] imnmi (PPSl»flg(0®^) ] 
iJ^ U-y^ldfiiil:^ h y l>iN3. 20kg (25^/K*£ 

S7K4o%^tp) . TKS^fb-^hy !>i^4 g. RSE^by 

!>AH7K?P%1. 36kg O^/l-) *5J:D^N-;^ 

^/l-- 2 t'n y (J^TNMP tB&li'^'r^) 7. 9k 
g^ttiZ.^. Jti* L/^;65e>i^>^{^2 O 5t:4T-±#$ 
tK 1 . 3 6kg ^^t^mmykm l . 5 y :y h^V*!^ 

1 0 0 8 7 ] ^e^i-a^^jci , 4-i;^i5^n/w-<>'-^^v 

3. 75kg (25. 5^/1^) *5j:r/NMP 2 k g^)!JO 

XL. 2 6 5*C-C3Wra*nSU:feo 

[0 0 8 8] Sl£^i^^Sr7 0^(7)^a*r*5lHlgfe?^L. 

S<»Jig*5 2 k gSr»;^o 

[0 0 8 9] ittmmii ^nmixnhtitippsm 
1^1^— urns 0 0^. mmms 0 r pm<D0km^xmm 

[0 0 9 0] ^^—'y'cr>\^m\^±-6^X^Uyhitl^fcP 

11 (M^ (W) "y/^f->'" BESN BK P20* 
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*TL) (ir>'^^5 0 O O k g/cmO S^fflV^T. 2 

[0 0 9 1 ] fig?i^i^B^ LTti. 2-^(Dwmm^mL.. 

[0 0 9 2] #btbfc2®^:x — ^ : 8mm, 
: 6mm-e. ^gJ?:;^ : 0. 9 mm. rtSff^ : 
10 0. lmm'efco;/ho 

[0 0 9 3] r0 2g^rL — >^COffflBfe^(i^l dTj^L 

PPS<»flg^^ffli-^ ^i§ESll:ttOf6ii:^5|^.^b5 

[0 0 9 4] [*tfe««Jl-5. 14:e£fi»|2] 1 

^Hfc P P S 'g-tgS^ W-r 5f^^iH41»JI§ 

i:LT. ^^xi^^x 1 (^u (t*) «y/n^i/" EES 
N BK P20TL). a^^l 2 (^1^ (t*) 
20 "y7U1^>^" AESN BK P20TL).^-ft3>^ 
6 (^U (t*) "T 5: ^ CM 1 0 4 6 X 0 4 ) . ^ 

yi — h (8 8/12) ^m-^flc) Sr. *fc3i^>^h-^ 
-i: bTH#:^?ffi{L^ (t*) M ":^:7-r-" A4 0 8 5 
-^n-^tb^ 1 {-71^ b/cfiJ-^T-Bfi^ L;^c P P s m^lh 

[0 0 9 5] #^>tbfc^2^^zx— ::/(?>^«3i$mJl*i 
30 (3:;^Lyht:*b^t)-T?fc'9. P P smSBf-^ y T ^ K1»fliSr 

SiTci^yr^ mflgir*t:i. $ep(;!:^tt>Ky :^i/:7^>' 

^fijflg (^^i^^/:^^y v-v^/i^T^ ^i^' y h**'^^ 

[0 0 9 61 yhffL. PPSflJflgl 0 0»SSP(^*fb. 

40 1 5 OfiiSfP»l±ia'g^Uf:i:^'g^ (tfcige^ij 2 ) T 

—)Visy y >-(?:>^^ y Tt*;d5(g:Ti"5;rcje>»* l< /^v>r 

[0 0 9 7] 

[^1] 
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m^:^v^:^T/umm (s:^ (t*) . 5 2 o i - x i 

1 ^ 5000kg/cm') , sKyi^UiJ'V 
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h^^-" 1 1 6 4 -Vi^^^^3 0 O 0 k g/c 
m») , *fc«>Ky;*-^7^'Vl»flg 
(t!fe) . VN^if s'i?^^'' 3 0 0 0 B, -^V^^^l 0 0 
00 kg/cm') (r^M-r5i:*Ji. rteSr##«SJi 
P P S iafli»i*f WtgS^*ISRWaH4<Sflg 

f-^V E5 9 8 PNAT) , ^tt^K y ^' i^^tfli 

(m^Wi^/i/y ixi^/u^^^ y u— S (88/12) 
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